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(54) MANUFACTURE OF INTERCONNECTOR FOR SOLID ELECTROLYTE FUEL CELL 

(57)Abstract: 

PURPOSE: To make precision control of the composition and suppress the costs by 
separately sintering a molding of electrode material and a specifically which dense film made 
of lanthanum chromate formed through doping of alkali earth metal, and adhering them with a 
humidity exceeding a certain level. 

CONSTITUTION: The green body of a thin film is made of doped lanthanum chromate with 
alkali metal by means of the tape casting method so that the film thickness lies between 5-200 
urn, and this is subjected to sintering to produce a dense thin film. As the alkali metal, Sr or 
Ca is used from the viewpoint of electroconductivity, and the ratio of the A site to B site shall 
favorably be 0.95-1 in order to have chemical stability. The sintering shall preferably take 
place at 1400-1600°C in an atmosphere with the Cr03 vapor pressure put under control, 
which however is equipped with a waviness, and therefore, this must be flattened by applying 
a weight consisting of a flat plate. The resultant is pressed to a sintering of electrode material 
and adhered by heating at 1000°C or more. Because of flexibility of the thin film, it is also 
possible to make adhesion with the peripheral surface of a cylindrical work for electrode. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the interconnector for 

solid electrolyte fuel cells (SOFC). 

[0002] 

[Description of the Prior Art] From fields, such as the chemical stability, the consistency of coefficient 
of thermal expansion with other members, and electronic conductivity, the lanthanum clo mate 
(LaCr03) who doped alkaline earth metal was estimated to excel most as an ingredient of the 
interconnector for SOFC, and a large majority of manufacturers have employed him. 
[0003] On the other hand, as a format of interconnector, there are an independence mold which gives a 
mechanical strength with the lanthanum clo mate sintered compact itself, and a base material mold 
which forms a lanthanum clo mate thin film on the Plastic solid of an electrode material. Among these, 
in the case of the base material mold, since a lanthanum clo mate layer can be made thin, it has the 
advantage that buildup of the internal resistance of SOFC by a lanthanum clo mate's resistance is small. 
Moreover, taking advantage of the advantage, a lanthanum clo mate with more high (that is, there are 
few amounts of dopes of alkaline earth metal, and the ratio (A site / B site) of A site and B site is one or 
less) chemical stability can be used. 

[0004] However, a lanthanum clo mate is dramatically difficult for co-sintering a lanthanum clo mate 
and an electrode material, when it is a base material mold, since the degree of sintering is worse than an 
electrode material, and, in many cases, interconnector is produced using dry processes, such as CVD and 
the EVD method, and a spraying process. 

[0005] In addition, although some approaches of co-sintering using sintering acid are also tried, there are 
problems, such as lowering of the chemical stability by the residual of sintering acid, and sufficient 
success is not achieved. Moreover, when a dry process is used, the cost of membrane formation becomes 
high or there is a problem that control of the ratio of A site and B site is difficult compared with a 
sintering process. Moreover, in the case of the CVD-EVD method, there is a problem that only Mg with 
bad electrical conductivity can be doped compared with Sr or calcium. 

[0006] The technical problem of this invention solves the above-mentioned problem, and is in the place 
which offers the approach that the base material mold interconnector which was excellent in chemical 
stability can be manufactured by low cost. 
[0007] 

[Means for Solving the Problem] After the manufacture approach of the base material mold 
interconnector for solid electrolyte fuel cells of this invention sinters independently the precise thin film 
of 5-200 micrometers of thickness which consists of a lanthanum clo mate who doped alkaline earth 
metal, and the Plastic solid of an electrode material, it is characterized by pasting both up at the 
temperature of 1 ,000 degrees C or more. 

[0008] That is, first, the Green body of an alkali-metal dope lanthanum clo mate's thin film is made by 
approaches, such as tape casting, it is sintered, and a precise thin film is obtained. Under the present 
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circumstances, although the ratio (A site / B site) of A site and B site may sinter the lanthanum clo mate 
of the presentation exceeding 1 by the oxidizing atmosphere, if it is made such, since an impurity will 
deposit in a grain boundary and chemical stability will fall to it a little, it is desirable that the ratio of A 
site and B site sinters the lanthanum clo mate of a presentation of 0.95-1 by reducing atmosphere. 
Moreover, although especially the alkaline earth metal to dope is not limited, from a viewpoint of 
electrical conductivity, Sr and calcium are desirable. In addition, the container with which the mixture of 
Cr/Cr 203 entered into the sealed container for sintering is placed apart from the Green body, and if it is 
desirable to sinter at 1,400-1,600 degrees C and it does in this way by the reducing atmosphere which 
controlled the vapor pressure of Cr03, 95% or more of lanthanum clo mate precise thin film will be 
obtained for {(sintered density/theoretical density) xl00} whenever [ sintering ]. Moreover, the Green 
body may be sintered in the container for sintering made in the lanthanum clo mate instead of using the 
mixture of Cr/Cr 203. 

[0009] Since the sintered lanthanum clo mate thin film is surging a little, if plate-like applies (pile), it 
heats again at 1,000 degrees C or more and it cools as it is, it will usually be fabricated by plate-like 
[ flat ]. Whenever [ stoving temperature / in this case ] is low, and its 1,000-1,300 degrees C are more 
desirable than sintering temperature, moreover - if - ** - if it carries out, a lanthanum clo mate 
sintered compact is desirable, and it is desirable to pinch a lanthanum clo mate thin film with such a 
lanthanum clo mate sintered compact. 

[0010] Thus, the obtained plate-like lanthanum clo mate thin film is pushed against the Plastic solid 
(sintered compact) of an electrode material, and is heated and pasted up on 1,000 degrees C or more. 
What is necessary is not to carry out temperature up of in this case to sintering temperature, and just to 
heat until a lanthanum clo mate thin film becomes soft a little. Moreover, although a lanthanum clo mate 
thin film may be directly pushed against the sintered compact of an electrode material, without minding 
adhesives etc., in order to raise adhesion, it is desirable [ a thin film ] to make it push, after applying the 
slurry of an electrode material to the adhesion side of a lanthanum clo mate thin film. 
[001 1 ] In addition, if thin so that the thickness of a lanthanum clo mate thin film may be 5-50 
micrometers, since there is flexibility, it can paste up also on the peripheral surface of a cylindrical 
electrode material sintered compact like a cylinder pinstriped mold cel. 
[0012] 

[Example] It consisted of a presentation of example lLa0.96Sr0.04CrO3**delta, and by 30 micrometers, 
thickness produced the Green body by tape casting from the lanthanum clo mate aquosity slurry, in 
order to make the thin film whose magnitude is 5mmx5mm. This Green body was calcinated at 1,490 
degrees C according to reducing atmosphere in the sealed container for sintering under coexistence of 
Cr/Cr203 mixing fine particles for 3 hours. The ratio error of A site of this lanthanum clo mate sintering 
thin film and B site was 1% or less. 

[0013] Next, main ** was applied to this lanthanum clo mate sintering thin film, and among air and after 
processing at 1,100 degrees C for 1 hour and considering as plate-like [ flat ], the aquosity slurry of 
La0.81Sr0.09MnO3**delta was applied to the adhesion side. It pushed against the peripheral surface of 
the La0.81Sr0.09MnO3**delta cylinder (electrode material sintered compact) which sintered this 
adhesion side beforehand, processed at 1300 degrees C among air for 5 hours, and was made to paste up 
with a La0.81Cr0.09MnO3**delta cylinder. 

[0014] Leak was not accepted, even if whenever [ sintering / of the lanthanum clo mate layer of the 
obtained base material mold interconnector ] was 97% or more, and was fully precise and it used helium 
leak detector. Moreover, adhesion with a lanthanum clo mate thin film and an electrode material sintered 
compact was also good, and contact resistance was 1/10 or less [ of resistance of a lanthanum clo mate 
layer]. 

[0015] the example of a comparison ~ since the precision of a feeder was bad when interconnector is 
manufactured by law 1 CVD/EVD, it was difficult to control the ratio error of a lanthanum clo mate's A 
site, and B site to 2% or less. And the dopant was restricted to Mg. 

[0016] Whenever [ sintering ] was 90%, when the Green body of La0.70Sr0.35CrO3 was produced by 
example of comparison 2 slip casting and it sintered by the oxidizing atmosphere. When helium leak 
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detector investigated, leak of gas was accepted slightly. 

[0017] The Green body was obtained from the aquosity slurry of example 

2La0.90calcium0.1 lCr03**delta by tape casting. The good result was able to be obtained when the 
same experiment as an example 1 was conducted using the lanthanum clo mate thin film which sintered 
and obtained this Green body in air. However, when analyzed by the X-ray microanalyses the slight 
deposit of a CaO phase or a La20 three phase circuit was accepted in the grain boundary. 
[0018] 

[Effect of the Invention] According to the approach of this invention, it excels in chemical stability, and 
compared with a dry process, thickness can control a presentation to a precision and can manufacture the 
thin small interconnector of resistance. Moreover, in this approach, a dopant can be chosen freely. And 
there are few fixed costs of a facility compared with a dry process, and a manufacturing cost is low. 
[0019] Therefore, by the approach of this invention, it is highly efficient and interconnector with high 
comparatively cheap dependability can be manufactured. 

[0020] Moreover, if the ratio of A site and B site sinters the lanthanum clo mate of a presentation of 
0.95-1 by reducing atmosphere, an impurity will not deposit in a grain boundary but it will become a 
chemical more stable presentation. 

[0021] Moreover, if the Green body of a lanthanum clo mate thin film is sintered at 1,400-1,600 degrees 

C according to the reducing atmosphere which controlled the vapor pressure of Cr03, 95% or more of 

lanthanum clo mate precise thin film will be obtained for whenever [ sintering ]. 

[0022] Moreover, if the slurry of an electrode material is applied to the adhesion side of a lanthanum clo 

mate thin film and it pastes up with the sintered compact of an electrode material through this slurry, the 

adhesion of a lanthanum clo mate thin film and the sintered compact of an electrode material will 

increase. 



[Translation done.] 
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